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Xradia 610 Versa principle and application
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Xradia 610 Versa principle and application
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Xradia 610 Versa Radioprotection Introduction

8BS Xradia 610 Versa

R AGIERE: 160 kV

ERAGIEERRT: 156pA

BAINER: 25W

HELRERE: EF
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Xradia 610 Versa Radioprotection Introduction
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Xradia 610 Versa Radioprotection Introduction
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Xradia 610 Versa Radioprotection Introduction

The Xradia Versa is fully enclosed within a steel enclosure,
which includes access doors and protective covers that provide

a safety and environmental barrier. The steel and lead-lined

- enclosure covers and access doors:

' — Provide protection from X-ray beams and high voltage
|

: — Maintain the Xradia Versa at operating temperature
L

generated by the X-ray source

| Xradia 610 Versa

The access doors include a fail-safe (safety) interlock. The X-ray

- Tl . source will turn ON only if the access doors are CLOSED.
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Xradia 610 Versa EMO

One EMO button is located on the

m front panel of the enclosure,

within easy reach. A second EMO
=MO Button button is located on the back of

the Xradia Versa enclosure, below
/\ the rear access doors.
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Xradia 610 Versa EMO

Pressing the Emergency Off (EMO)
" button turns OFF:

— All energy sources, including the X-ray

EMO Button

source and high-voltage power supply

— All moving parts within the Xradia

‘ Xradia 610 Versa

§

Versa, such as the motor control

modules

— The ergonomic station

Bl
|
=

— The computer workstation, and if

included, the optional storage server
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Xradia 610 Versa light tower status

Light Tower
Indicator Status Description
All lights OFF Power to the Xradia Versa is turned OFF.

ZEISS

Red light ON (top)

X-ray source is turned ON and X-rays are present
within the enclosure.

Red light OFF (top)

X-ray source is turned OFF and X-rays are not
present within the enclosure.

Amber light ON (center)

Access doors are CLOSED.

Amber light OFF (center)

Access doors are OPEN.

light ON (bottom)

Power to the Xradia Versa is turned ON.

light OFF (bottom)

Power to the Xradia Versa is turned OFF.
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Xradia 610 Versa Safety Interlock

The interlock electronics are located within the Power Distribution Unit (PDU), and are intended to serve as a safety circuit that
protects the operator from exposure to X-rays (Refer to Figure J-1, and Figure J-2).

Three primary design requirements for the X-ray safety interlock circuit:

1. Redundancy — Two independent means to prevent X-ray generation

2. Fail-safe — A single component failure cannot result in a hazardous condition
3. Failure detection — A single component failure must be detected

There are four access doors located on the Xradia Versa enclosure. Each door has two normally closed dual-contact switches. The
dual contacts from each door interlock switch are configured as two separate series circuits.

In this interlock scheme, there are two safety relays and one PLC. This can be thought of as one double-pole switch representing
two series circuits for interlock-1 and two series circuits for interlock-2. When a door is opened, all four interlock circuits are open.

To satisfy redundancy, each safety relay receives the two series circuits from the door interlock switches and will only energize if
both circuits are closed. The safety relays are configured with three-pole contacts. One contact for each of the two X-ray source
types and one contact is monitored by the PLC (all three contacts must agree for the relay to remain energized).

The PLC monitors outputs from the two safety relays, ‘X-ray On’ status signal from the source, electrical current from the red “X-
ray On’ status light, and a red reset switch (located on the front of the PDU). Outputs from the PLC control power to the safety
relays and three status lights (Green-Power On, Yellow-Interlock Ok, and Red- X-ray On) (Refer to Table J-1 “Light Tower Indicator
Status”). Two additional outputs drive ‘Interlock Error’ status lights (also located on the front of the PDU adjacent to the reset
switch).
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Xradia 610 Versa Safety Interlock Electrical Diagram
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